. Moreover, it has been shown in animals that the amount and the nature of protein in the diet influences the level of intestinal secretion including gastric, pancreatic and biliary secretions (Corring et al, 1989; Fushiki ef al, 1989) .
Isotope tracer techniques are of interest in the study of nitrogen fluxes and protein metabolism. Radioactive tracers have been used in pigs (Simon et al, 1983) and rats (Costa de Oliveira and Sgarbieri, 1986) in order to measure the intestinal secretion of endogenous nitrogen, and in humans after acute pancreatitis (Ogden et al, 1993) (Wolfe, 1992 
Analytical methods
The volume and pH of the effluents were measured after homogenization. Effluents were treated with 0.1 mM diisopropylfluorophosphate (Sigma, Saint-Quentin-Fallavier, France) to prevent enzymatic degradation of the proteins, and then frozen at-20°C and freeze-dried. The PEG-4000 concentration in the samples was measured by a turbidimetric method (Hyden, 1955 (Mahé et al, 1994) . Samples (25 mg) were mixed with 1 ml of 70% ethanol and 1 ml hexane, and allowed to flocculate at 4°C for 1 h. They were centrifuged at 2 500 g at 4°C for 25 min. The upper phase (hexane) was discarded and the ethanol phase was collected. The pellet was washed once more with 1 ml of ethanol and both ethanol supernatants were combined. The pellet and the supernatant were dried under reduced pressure with a vacuum concentrator and dissolved in 1 ml of water. The pellet was considered to be composed of proteins and the dried supernatants contained peptides and free amino acids. The samples from jejunal effluents were analysed using sodium dodecyl sulfate/polyacrylamide gel electrophoresis (SDS-PAGE) with 15% polyacrylamide gels in the presence of 0.1% SDS (Weber and Osborn, 1969) . Proteins of known molecular weights were used as internal standards: bovine serum albumin (67 kDa), human immunoglobulin G (50 kDa), porcine pepsin (34.5 kDa), porcine trypsin (24kDa) and P-lactoglobulin (18.36 kDa).
Amino-acid isolation, derivafization and gas chromatographic mass spectrometry
The amino-acid composition of the jejunal effluents was determined after acid hydrolysis (110°C, 24 h, 6 N HCI, under vacuum) with an automatic analyser LKB Alpha Plus (Pharmacia LKB Biochrom, Cambridge, UK). Cysteine, methionine and tryptophan were not determined. The free amino acids, after acid hydrolysis, were extracted with cation exchange columns (Dowex AG-50X8, Mesh 100; 200, BioRad, France) following the method described by Bier and Christopherson (1979) . Plasma-free amino acids were also extracted with cation exchange columns after acidifying the plasma with 1 M acetic acid. The free amino acids were mixed with 600 wl of an esterification reagent containing acetyl chloride and n-propanol (v/v; 1:5) Calculation and statistical analysis
The leucine flux at the steady state (Q) in plasma was calculated according to the model described by Waterlow et al (1978) . The Glycine proved to be the most abundant amino acid; it is abundant in bile where it conjugates with biliary acids. The maxima of glycine also corresponded to the usual meal times and may have originated from a stimulation of biliary secretion through an hypophyseal induction (Singer, 1986) ; this could be a major factor responsible for the variations in nitrogen flux (Alpers, 1987) . The relative proportion of the protein fractions also remained constant and its electrophoretic profile showed no variation in any of the subjects throughout the experimental period. The endogenous nitrogen flux was 7.2 ± 1.9 mmol.h-1 , which corresponds to approximately 15 g protein/d. This value is consistent with our previous data (Mah6 et al, 1992) where the estimation of endogenous nitrogen secretion was 2.5 mmol.20 min-' (15.7 g.d-1 ). Secretion of endogenous intestinal proteins has previously been evaluated in the human gut to be 30-60 g.d-1 and is dependent on the level of stimulation including that provided by a meal (Florent and Bernier, 1984 rate of 9.6 ¡.tmol.kg-1 .h-1 (Tessari et al, 1985) . The leucine turnover (203 ± 37 ¡.tmol.kg-1 .h-1 ) is in agreement with values reported in the literature where postabsorbtive [ 1s N]leucine flux ranged between 150 and 250 pmol.kg-1 .h-1 (Matthews etal, 1981; Tessari et al, 1985; Cheng et al, 1987 (Carraro et al, 1991) and apolipoproteins (Cohn et al, 1990 ). In the case of gastro-jejunal proteins, this kind of equation did not fit the enrichment profile well and a sigmoidal model proved to be much more suitable. The precursor pool enrichment of leucine incorporated into the gastro-jejunal secretions was 1.6 ± 0.5 mpe. This confirms that plasma leucine is not the direct precursor pool of the intestinally secreted proteins, an assumption that has been previously formulated (Alpers, 1972 ). An underestimation of the isotopic enrichment of the precursor pool for luminally secreted proteins could originate from the reabsorption and possible subsequent transamination of labelled leucine in the intestine. However, the intestinal leucine flux only represents 2% of the whole body leucine turnover. Furthermore, if about 50% of luminal proteins are absorbed in the duodenum, the perturbation accounts for only 0.5% and is probably not significant in our experimental conditions. This underestimation must be negligible because leucine is largely transaminated in the muscles (Harper et al, 1984) . The drift of leucine enrichment observed after 8 h could not be fully explained by a recycling of leucine since the increase due to isotope recycling is about 0.2-!%.h-! (Carraro etal, 1991; Wolfe, 1992 
